Summary box
► The global immunisation community is increasingly urging countries to engage more closely with the private sector in coordinating, planning and monitoring immunisation activities, particularly to reduce inequities in availability of services between geographic areas and population groups and increase overall coverage of immunisation services. ► Given the prolonged conflict, economic turmoil and limited human and institutional capacity of the government, Sudan has explored innovative ways of regulating, integrating and expanding partnerships with private providers to deliver health and immunisation services to inaccessible and difficult-to-reach populations. ► Overall, private/non-governmental health providers administered approximately 16% of the third dose of pentavalent vaccine given to children in 2017. ► In moving forward, ensuring effective public-private collaboration will become more critical to address service gaps and inequities especially as Sudan, with its projected income growth, is preparing to enter the accelerated Gavi transition phase, during which financial support will wind down.
AbSTrACT
For more than two decades, the private sector in the Sudan (henceforth, Sudan), including non-governmental organisations and for-profit providers, has played a key role in delivering immunisation services, especially in the conflict-affected Darfur region and the most populated Khartoum state. The agreements that the providers enter into with state governments necessitate that they are licenced; follow the national immunisation policy and reporting and supervision requirements; use the vaccines supplied by government; and offer vaccinations free-ofcharge. These private providers are well integrated into the states' immunisation programmes as they take part in the Ministry of Health immunisation trainings and district review meetings and they are incorporated into annual district immunisation microplans. The purpose of this article is to describe the private sector contributions to equitable access to immunisation services and coverage, as well as key challenges, lessons learned and future considerations. Fifty-five per cent of private health facilities in Sudan (411 out of 752) provide immunisation services, with 75% (307 out of 411) based in Khartoum state and the Darfur region. In 2017, private providers administered around 16% of all third doses of pentavalent (diphtheria, pertussis, tetanus, hepatitis B and Haemophilus influenzae type b) vaccines to children. Private health providers of immunisation services have especially been critical in filling the gaps in government services in hard-to-reach or conflict-affected areas and among marginalised populations, and thus in reducing inequities in access. Through its experience in engaging the private sector, Sudan has learned the importance of regulating and licencing private facilities and incorporating them into the immunisation programme's decision-making, planning, regular evaluation and supervision system to ensure their compliance with immunisation guidelines and the overall quality of services. In moving forward, strategic engagement with the private sector will become more prominent as Sudan transitions out of donors' financial assistance with its projected income growth.
InTroduCTIon
As countries strive to reach the goals of the Global Vaccine Action Plan (GVAP) 2011-2020, more attention is being paid to the role that private, for-profit and nonprofit/ non-governmental, health providers (henceforth, collectively referred to as 'private' providers) can play or are playing in the provision of immunisation services. These providers may offer services in areas where public facilities are lacking, thereby helping to reduce inequities in the availability of services between geographic areas and population groups, and increasing overall coverage of immunisation services. In recognition of this role, the global immunisation community is increasingly urging countries to engage more closely with the private sector in coordinating, planning and monitoring immunisation activities. In April 2017, the WHO's Strategic Advisory Group of Experts (SAGE) recommended that national immunisation programmes increase their collaboration and communication with private providers, and as a first step, assess the BMJ Global Health private sector's role in immunisation service delivery. 1 Moreover, in the 2017 SAGE Decade of Vaccines GVAP Assessment Report, one of the key recommendations stated that 'Countries should broaden and deepen their engagement with civil society organisations to enhance the performance and reach of their national immunisation programmes'. 2 The WHO also produced a guidance note to assist countries in improving their collaboration with private providers in the delivery of immunisation services. Such engagement not only contributes to increasing vaccination coverage and equity but also to improving the quality of immunisation services delivered by private providers and their reporting to the government of vaccinations administered, vaccine-preventable diseases (VPDs) and adverse events following immunisation (AEFI)-two areas where the private sector has been traditionally weak in many countries. 3 4 Although there is a growing interest in this topic, only a limited number of reports and papers in the literature have, to date, examined the role of the private sector in immunisation in low-and middle-income countries 4 5 or described in detail private sector involvement in immunisation, with the few recent examples from Asia and Africa. [6] [7] [8] [9] [10] This paper reviews a relatively well-established and formalised collaboration between the government and the private sector in immunisation planning and service delivery in the Sudan (henceforth, Sudan). It also discusses the growth of private providers; their integration into the country's immunisation system; their contribution to immunisation service delivery; and challenges, lessons learnt and future considerations to ensure effective collaboration in light of discussions around transitioning out of donor financial assistance.
ConTexT And ImmunISATIon performAnCe
Sudan became independent in 1956 and has since experienced intermittent civil war. Following the secession of South Sudan in 2011, the country faced several economic shocks from the loss of oil revenue and reduced income. At the same time, South Sudan's civil war has led to an influx of refugees into Sudan's borders. 11 The country has been eligible to receive financial support for immunisation from Gavi, the Vaccine Alliance since 2002. However, given Sudan's recent economic growth, as per the World Bank's estimated gross national income, it is anticipated to enter an accelerated transition phase in 2020 with an expectation that it fully finances its immunisation programme by 2025.
Despite the ongoing challenges, the latest WHOUnicef estimated coverage rate for the third dose of pentavalent (diphtheria, pertussis, tetanus, hepatitis B and Haemophilus influenzae type b) vaccine ('Penta3') in Sudan is 95%. However, there is a significant drop in coverage between the first dose of measles-containing vaccine (90%) and the second dose (72%). 12 The 2014
Multiple Indicator Cluster Survey also showed disparities in coverage by wealth quintile, geographical areas and mothers' education. 13 Given the prolonged conflict, economic turmoil and limited human and institutional capacity of the government, Sudan in the past two decades has explored innovative ways to regulate, integrate and expand partnerships with private providers in delivering health and immunisation services to inaccessible and difficult-to-reach populations.
regulatory system and agreements between the government and private providers The role of the private sector in immunisation in Sudan was limited until the mid to late 1990s, when most providers did not report vaccinations to the government, and their services were largely unregulated. This dynamic started to change in 1995 when the state Ministry of Health (MoH) in Khartoum began to recognise the sector's potential as a 'gap filler' to increase coverage of immunisation and other essential health services in areas underserved by the public sector. To realise this potential, the Khartoum state MoH established a regulatory framework for immunisation services by non-governmental providers and integrated these providers into the state's immunisation programme-a system that many other states in Sudan have since emulated.
All non-governmental organisation (NGOs) and for-profit providers in Khartoum must be registered by the state-level MoH before they can deliver specific services, such as curative care, immunisation and other maternal and child health interventions. Health facilities must also meet certain quality standards-determined by state inspections-to obtain and maintain their licence. NGOs active in states other than Khartoum are registered and regulated by the Humanitarian Aid Commission. In addition, those interested in providing vaccination services in any state are required to sign a memorandum of understanding (MoU) with the state MoH.
Under these agreements, the government provides the private facilities with free bundled vaccines, along with data collection forms (to report vaccine doses administered, VPDs and AEFIs). Staff involved in immunisation also take part in regular trainings in vaccination and disease surveillance activities, as well as invited to attend monthly review meetings in their districts. In return, private providers are required to comply with the terms of the MoU, which includes administering all vaccines free-of-charge; following the national immunisation policy and the vaccination schedule; submitting monthly vaccination, disease and AEFI reports; and receiving regular supervisory visits to ensure that quality standards are met (eg, in vaccine and cold chain management, vaccine administration). Private providers are also expected to procure and maintain their own cold chain equipment, although in some cases, state immunisation programmes have BMJ Global Health provided NGOs with equipment deemed necessary to sustain services. To enforce these terms, providers must submit their monthly reports to the district immunisation officer before they can receive the next month's vaccine supply. If a provider has been found to be charging patients for immunisation, for which there is some anecdotal evidence, or is not meeting quality standards, their licence to provide vaccination is revoked, as has happened on occasion.
Integrating private providers into the immunisation programme While many countries have arrangements in which private providers are given free vaccines from the government-usually in exchange for regular vaccination reports-Sudan is unique in the region in the extent to which non-public providers are integrated into the national immunisation programme in several states and treated in many respects the same as public providers. In these states, private health facilities are included in the microplans and the mapping of services that the immunisation programme undertakes each year as part of the states annual needs assessment of health services (figure 1). 14 If gaps in coverage of vaccination services are found in a geographical area, the programme may ask a private provider to establish immunisation services within its existing facilities or to set up a new outreach site. The facilities are then responsible for providing immunisation services in their designated catchment area-under the supervision of the district immunisation officer-as well as other routine immunisation programme activities, such as default tracking and social mobilisation. While this process most often involves NGOs, a few for-profit facilities, such as private maternity hospitals in underserved areas, have also become part of this collaborative arrangement.
In addition to routine immunisation service delivery, national and international NGOs have also conducted immunisation campaigns (eg, polio and measles) in conflict-affected areas, in coordination with the district immunisation officer. Moreover, several private hospitals and paediatric clinics serve as sites for the country's VPD surveillance system, such as polio, measles, rubella and meningitis.
The integration of the private sector in immunisation extends to the decision-making and advisory process. For-profit providers and NGOs are represented on both state-level technical immunisation committees and health coordinating task forces. Representatives of national and international NGOs serve on the country's Interagency Coordinating Committee/National Health Sector Coordinating Committee, which oversees immunisation activities at the national level, while the national immunisation technical advisory group includes representatives of paediatric and obstetrics and gynaecology associations.
Thus far, the private sector is incentivised by receiving free bundled vaccines and occasionally, NGOs may benefit from free cold chain equipment and/or the placement of government vaccinators in their facilities. It is believed that private health facilities have leveraged this partnership with the federal and state immunisation programmes to promote their health services and subsequently increase their client base. However, there have been no studies or evaluation to substantiate this assertion. The MoH has expressed interest in developing a national strategic framework and guidelines that specify the rules of engagement and expectations with the private sector throughout Sudan.
expansion of private providers in the delivery of primary health care and immunisation services In the past two decades, Sudan has seen a dramatic increase in the number of health facilities managed by the private sector, including those operated by national or international NGOs and for-profit providers. In Khartoum state, for instance, there were 30-40 NGO-operated health facilities in 1995. By 2002, as part of the state's primary healthcare expansion plan, more than 100 NGOs submitted proposals to the state primary healthcare directorate for licences. Currently, there are a total of 382 privately-run primary healthcare facilities in Khartoum-244 operated by NGOs (64%) and 138 (36%) by for-profit entities (table 1) . Besides Khartoum state, NGOs play a key role in providing primary health services in especially conflict-affected states, such as in Darfur, where 49 NGOs provided immunisation services to more than 57 000 children (15.5% of total target population) in 2017.
There are nearly 6000 health facilities in Sudan, of which 752 are operated by the private sector. Of the 752 private health facilities, 411 (55%) provided immunisation services and 307 of these (75%) are based in Khartoum state and Darfur region (table 1). Sixty-five per cent (267) of the 411 facilities are operated by NGOs, whereas 35% (144) are for-profit facilities. The proportion of private health facilities offering immunisation services varies widely by state-from ≤10% (in four states) to 100% (in three states). In nine of the country's 18 states, more than half of all private providers offer immunisation services. Private providers are especially important stakeholders in the immunisation programme in Khartoum state, where 83% of NGO health facilities and 34% of for-profit facilities provide vaccination. The proportion of NGO facilities providing vaccination is similar to that of government facilities both in Khartoum state (NGOs 83% vs public 85%) and in Sudan as a whole (NGOs 69% vs public 74%) (figure 2).
Generally, for-profit facilities are less likely to offer immunisation services (40% overall) compared with the NGOs (69% overall). However, for-profit providers play a crucial role in several states (eg, Northern, Red Sea and West Kordofan) where there are no NGOs offering immunisation services. In these states, 90%-100% of for-profit facilities offer vaccination (table 1) .
Overall, the private health providers administered approximately 16% of Penta3 vaccines given to children in 2017 (table 2), which is generally higher than private sector estimates from low-and middle-income countries. 5 (Private providers submit regular reports to the district managers and the state MoH consolidates the data from the districts and forwards them to the federal level monthly. The lead author of this paper, who supervised the federal immunisation programme until mid-2018, worked closely with the state immunisation coordinators to review and disaggregate the existing data for 2017. The federal immunisation team also facilitated a series of data verification and validation and qualitative Another example is the Italian Emergency Health Centre established by the Italian Embassy in 2005 to provide fixed health services to refugees from South Sudan displaced by the civil war and living in hard-to-reach and insecure areas. By constructing a fixed facility, building networks over time with people in the area and mobilising the community, immunisation coverage climbed from 50%-60%-when all vaccinations were provided through campaigns-to nearly universal coverage by 2017.
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Challenges and lessons learned in engaging with private providers and future considerations Private providers have made an important contribution to Sudan's immunisation programme and its efforts to improve vaccination coverage-from 62% for diphtheria-tetanus-pertussis third dose in 2000 to 95% for Penta3 in 2017 (using WHO-Unicef estimates). Moreover, as in Malawi, private facilities in Sudan participate in 'cost sharing' by providing the venues, health personnel, some of the cold chain and running costs. 9 Without the private sector, the government would need to significantly increase its capital investment in health facilities and recurring personnel cost to fill gaps in services, especially in states like Khartoum.
Yet, this engagement has faced a number of challenges. For example, despite the government oversight described above, there are anecdotes of suboptimal quality standards and of the private sector charging 'fees' to beneficiaries for vaccination. Therefore, a key lesson learnt is the importance of the licencing process for private facilities and incorporating them into the immunisation programme's regular supervision and quality assurance system to ensure compliance with immunisation guidelines and policy. In addition, BMJ Global Health the experience in Sudan demonstrates the importance of making private providers feel that they are part of or have ownership in the delivery system and are accountable to it by taking part in regular planning, training, review and decision-making activities.
In moving forward, the Federal MoH is committed to further improving and leveraging its engagement with private providers in immunisation, especially in states, such as South Darfur and South Kordofan, where their participation is currently minimal or non-existent. Moreover, the government is intent on developing national guidelines and a strategy for expanding public-private collaboration in immunisation service delivery, which may include non-monetary incentives (eg, awards, public recognition, etc) and in-kind/monetary support (eg, covering operational costs, salaries, transport, cold chain equipment through the national health insurance programme-as is occurring in a pilot project in one state). In this regard, per request of the MoH, Unicef is currently undertaking a private sector engagement study to better understand successful examples of public-private collaboration, practices and challenges related to vaccine procurement and reporting.
Future initiatives and studies should consider the demand aspects (eg, experiences and perceptions of the beneficiaries towards private facilities and quality of care), the quality of data reporting, and missed opportunities for vaccination. Additionally, government and partners should review the dynamics between state-level regulators/ authorities and private providers and include a comparative analysis of the states and their determinants for effective engagement with the private sector. It is also important to understand the role of external assistance-particularly to NGOs-and how a potential reduction or disruption in funding may impact service delivery in conflict-affected and low-resource areas.
ConCluSIon
Overall, private providers have been critical in filling gaps in government services in hard-to-reach areas and among marginalised populations, thus reducing inequities to access. Sudan's public health sector, especially at the state level, is collaborating closely with the private providers by supplying vaccines, injection devices and in some cases, cold chain equipment free-of-charge and vaccinators. Sudan's public-private sector engagement also represents an efficient approach and possible cost savings to the government. Future research and efforts in this area will inform the development of an overall strategic framework and national guidelines, especially at a critical time when Sudan is exploring a sustainable transition out of donor financial assistance and is seeking efficient means of covering the population, including the disadvantaged, with cost-effective health interventions, including immunisation.
